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\mn&\ mm* 

^mfc&ffi. \v®tiL £ ti tz v - x / k v << y wm t , 

Htrf£#2g#:^±uffM$n, frier- h*fiofflffitc^j£$^feiaiaifi»iii 
frier- usii, siGeHftD, frier- Nmfiiffiatc{±friar- m 

im^m 2 ] mmmmm% m<v Ge/si MJt^frwer- h mm<o g e 

[»*^4] s i g e %L&g ) mmzfczntz¥mmut, 
#s^«nfM $ titz v - * / k u >r y mm. t , 
fr le v - x / k u-r > tutu <t) * * % )vwm±. izfizm zti/zr-v m^m t , 
frier- vmm±^mf&^tifzv- hi^^isl, 
m^T^^mm*, tfriss i g e so , tuis^-^^^fWM 

[is ^ 5 ] friar- h M4>o g e/si &^jt^\ frfS4MSne 4 1 
iw^6] frier- vmmmn, nM&nzis*)=i>mtmfrb%:2>z:t 
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^ 

[If ^ 8 ] huIE^ 1 O^^CK^ 2 (O^mttfC , Si, G e Ov^-f 

m^m 9 3 buis^ i <7)¥-mm*s i -e* 19 , suta^ 2 ^^^g e -e 
h& z t *m Wit -fzimm 1 ^umco^mi^mm^m^^o 

[tf^i 0] miss i zmit-t &m\tmt\i2 ck co 2 rvo 2 wj? 

hu IS y — y mmm (D+v* ;HIM± [zy-v Ifelf M * ff^-r h iff 

iftjfSS i Ge^^^y- MSHmm^S i ^m-fb-r^^b^iJTl^G e ^jlTC 

21 mries i zmt-t 2>mtmi*H2 o, co 2 wo 2 ^ 

i<Hlo^f,i>), frfeG e *«x-t-*«X^J{±H2 MCO^ft < & 
1 3 ] ^IMS±C^^ < 4) 2 ttSO^Sfr*^ ^J^H. 
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umm 1 4 ] tyfe^& < £ & 2 fi^o^ii^c , s 1 , g e ^tn^ 

i *9 £ £ ?r#Mt-t^If^ 1 2 ^IE«<^*#^mo$^i^&o 

mtMt LT, H 2 CK C0 2 . 0 2 O-? *>^&< £: & 1 o£^-fr ,1 £ 
[If ^ 1 6 J ¥mfo&U± iZT-J?* MmtffcJ$L Zti&S i G e J*M£ H B B 

frie v - * / k p > mt& m<Dm ie^ * ;hi k h m% m £ i&f&-t %> 
mmr- hmmma, mus i g e^^mmm^^ s i tmit-f&watMR 

[ItMl 7] MIES i £mft1-&$Ht3iJ(iH 2 0, C0 2 W0 2 
ti> 1 -Dfrh%<0, huIEG e ZM7c1-Z>M7tMlill2 R&COO&Z: < t i> 

ut*5i 8] iuie#h^\ huies i zmt-f&mitmt lth 2 os- 

ffi^IulEG e ZMjt-f&MTtMt LTH 2 £ffiv>£:t#£-^£;^T , H 2 0£H 2 
<h<7)5W±Jt (P H 20 /?H2) * s 1 0~1- 1 0"21 <7)$£H-C& «9 , MfEfMScos. 
St^0° K-2 5 0 0 1 K^ii-e^ot, 16 K^fr&G e 0 2 ^WtRSI 

TK^^Eft^ (a) i o 2 (Dw-m7km*m%ftj±m%% (b) ^ohu^um 

1 7 ^v^-ftL^t;fE«c<7)#^#^ao^jt^^o 
[0 0 0 1 ] 



mtl#2 003-3080789 



mm 2 0 0 2 - 3 3 0 3 9 9 ^- V ; 4/ 

*%w&, mmmt lt^&< 2i^w^4^, mx.i$. s i g 

[0 0 0 2] 

•&BZtiX^&o 0flx.tf, EI 1 1 tc^-TJ: -9 S i G e tt, MSt LT 
, PMOS h7>iSx?<7)ffim\:mZft±Z-£. £Z:itZWm-t2>ZttfX«£2> 

0 hSt^ICIi, MXItZXZR I E (Reactive Ion Etching) 
<r>®^mmmm^*fm-t %>n&)XWLnm~~ 1 0 nmflSO^fbJgi (CCTii 

«SBfe'fb*Ei:^) «£j£$*l& 0 SfcK, S i g enM*m^z>mxiz%z> t 

[0 0 0 3] 

ttz, Mz.l£, Ml 2tc^i-J:^(c, MOS Y ^ y V 7. 9 X\i^ ^ ^)V^M<D 
T&m&^tbhfzmz^ S i G em%^¥ ^v^H&ft^-iirTS i G 
e.^-V^^hi-^ffit^M^^tLTV^o Z<DMO S h 7 > illjf 
«MOSh7>^^fc|aitti:S i Gef fl'l&J&fe* Y- Y SMbJgS^Jfc $ 
*i&o - S i G e<7)gHkT«&&£*^ hBftffc«|tf tz«±S i 0 2 i:Ge 

0 2 rt^tti&c: ti:^ 0 h^^>^\ ^<7>s i G e«bt:i t)fmzti& S 

1 O2 tGe0 2 *&M.-?Z>t, bu^c?)^ CGe02 WHSppttTS i 0 2 
£*)%<2X&*), los i 0 2 i f) <>»3&tt*«?a5v»o Lfc?& s ot\ **-hBfefb!i 

or- ntfbii»±, ^-v£^tt& 0 r-hgt 

fbHo»|g|'fb>5 f $f>Hiitri:^opgS(iJ: OP^Efb-f* Cfc K££<> Si 
[0 0 0 4] 

im^icm 1 1 

#HJ 2002-26318 (IK 2-31) 

[0 0 0 5] 
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L^U S i G e ZmitLX^mZfth S i 0 2 tGe0 2 <h SrJttSEl"* 
Ge0 2 fi, H 2 0 2 , H 2 S 0 4 , H F^<7)It^p n pt4^S i 0 2 «fcl3*or*3 
19, loS i 0 2 «t <9 i>m%&&M^o lfc)4 ? o-C, ffiiJIi^tMffM^O^ntM 

** ? i&T-r^tv*9Pgs7& s *o^o iffiJEoj:-?^ g e o 2 ^w^ttr 

S i 0 2 <t !9^oTi3l9, loS i 0 2 «t 0 Uf^14?!> ? ifib^<i: ^6^, h 

fl^'b&&###®, #Ux.{i\ S i G e Sr#S#3R-i: LTffl^MOS h 7> v 
7.?Ki3^r, frfE^^ < & 2 tt^<04^#a>o S i 

[0 0 0 6] 

##^<bfc&#*IS4:?BjfcU 3fcfc, HuR^l<7)^*« ? m'fbLHifIS^2 0#S 

imZmfc-tZZtZmfflLtLX^Zo Mz-l£. S i Ge^IMHtffl^ 
^MOS h^^v^^tc^v^r, S i G eOtllCy'J n >mitJg|0^ ^Mf 
^»:i:HII^U SiGe«iICM^ y'ja>«b?^ 

i G er- hmSollMHfcUisur, BHtttfc Lr«^#J&OTKfl:SiJ 
, #!lx.fi\ H 2 WH 2 0*^tsWm%m^l*CORZfC0 2 Sr^tr&H*^* 
fflv^T, y'JnXiift^ti, G e f£ii7c£*i£55-J±it P H 2 /PH 2 Ol&iWi 

pco/pco2 <Dmmxm$mit%ft n 0 ztms i o 2 , Geo 2 ^nm^ 

[0 0 0 7] 

S i G e (DMtftMiUz £ 0, flfll^Htlgi: LrS i 0 2 <?) ^*lfM £ *l & £ 
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Lxr-h mm\\j:\%<v r i e ct o , ^m^&mmr- v^? yicAi. 
<n & <d mmt r - - ;u ^ <d nmm k «t ^ t« -t & c £ £ 1" & / s- <; r 

Jf<h LT<7Mi)£££W#oTV^ 0 S i G e h BffiKfflw&lfrftOMO S 

[0 0 0 8] 

SiGe^- S i 0 2 ^ fWJB#tcG e 0 2 ri s £j£S*i 

fflv>(b^L>i)H2 0 2 , HF^O»mp n o14^S i 0 2 t:JtLTftvct^f)tL 
t^5o Mot«L/:S i 0 2 tGe0 2 «t «9 ft SfllSliKblltt, ^HfttS-^ 

ims £-#i<?> t^^it^ , k - ' < > h (o^^mmum^m L<%itLx 

Li^o ttz, t7-t7b^^-ttLtfflv^Mi)i)fJ*|-tt^hLtL 
<btL/j#afC^S"C(±, S i G e^IMfkCJ: OlflfiBMfcllfc LTS i 0 2 O 

[0 0 0 9] 

jtn & rfWLim * ^ tf %m% k x & mmAi\z x^x mmm zj&WL+hJMt, m 
m&mm±iznM*Mfoir&j:m.tfrb%:z>ztzmwttLx^2> 0 mx.&. s 
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{±^fc$nr;l/-7-^A(±jS7C$n*^JEitPH2 /PH 2 MPCO/PC 
O2 ^fEH-caiRBMfcfcfHo S i G e oaHRKffcK «t «K hSt'ftflli: LX 

s i o 2 nfrxmztiztztb, y- vmimMm^mm&w^nmmmwn 

^Y-Ymkl&ZmzttfX'&Zo &ib\ S iGeli, ik&WjXl** < ifL&X 
ab*)> ^SBSKttS i i_ x G e x tm&Ztlho S i G e<7)G ej*Jgt±. 2 - 
5 0 a t o m%gj|-CiSo 
[0 0 10] 

[0011] 

i1\ Ell M@6 *#ISL-C» 1 O^M^J^rai-^o 
017iM0 5(±, :<7)W!«IM0SF7>y7^ (CMOSFET) 
^MlflB/fMlIk 0 6t±, (Si) RCWl/T-* A (Ge) 

<Dfrs.it (p H 2o /ph2) * itt^iMafiS (**tiaat) (° k) g 

e0 2 <7)¥^7K^7K^^Effl^A <h S i 0 2 <7>¥ffi7kfS7K^#ffiffl*fcBri f 7F 
[0 0 12] 

> 3 l 0 l±t:7t H; V ^ 9 "7 4 ^tT^rfflv^TBfM Otitic 

l/yXh/^->WL, ^H^v^^ntfilMf 10 1CB, Ga, 

ttxAs, p^v>{±sb^^t>ttAt^o 31 9 -t^<t 0 

IM£^iB^ibOgjg£ 1 ^mflK^PM^FMWtS:^ (p-7 0.;i>) l o 
ffl*#Mfci£ife«i* (NtfJ^i/) 1 0 3«n (Ell (a) ) o -&K> 
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mui o 1 mm^m^mmz wy^- am £^j&u ^<D^^mm4 oon 

mflS^CVD (Chemical Vapour Deposit ion) ^tc J: ^fitf&Ztitzi/ 1 ) n >mit 
mZ&fr&fr, Z<DmMZ S T I (Shallow Trench Isolat ion)f# ^HT-^ItI 

*io4tt* (mi (b) ) o &Mmmz£*)i&mi o nmmmnzs*) 

L^^m.Z'kfr^htzfrcDj *yi£\ttft^ (Ell (c) ) o 
[0 0 13] 

ffMt^o r- h^iictiy'j (s i o 2 ) ofit, sn^imim 

+ h^-r KJH^? > * ;i^t§l (Ta0 2 ) * v;un^^A@ffb 

si (z r o x ) ^7--) Astern (Hfo x ) ^(D^mmmmmm^^t^n 

f>^yn-Ff»ti^ (B12 (a) ) 0 CVDftH^ffl^Tl 
5 0 nmflS^S i Gell 0 7 £l£ffr£-<i\ PM^I«t£iBI*£l 0 2&t/N 
M^»J£t^fW^^ti^tLB, A s^£ Y-\Zyy~tZ> (|U2 (b) ) 0 

•^tC S iGeil0 7±t:7*H/y7H0 8*ML, I^i^;^-^ 
yy-fho FZtitzy * h Py"7 H08 *~?7,t UTS iGel 

1 0 7 £^-y^>^U iy^>^*^tL^S i Gell 0 7frh%Z>Y- YWM 
Zmfc-fZ (m 2 (c) ) o 
[0 0 14] 

>kK, -7* Y M£*^ H 2 OtH 2 Zm^tzMiRMimffilzX (9 2 n 

mflSOflJitmibflfl 1 0 9^Mi-^,o i:t*H 2 OtH 2 05^1±J:tPH 2 0/ 

ph 2 ^me K7^-tmm\^^io^xmit^no ctta^ s i o 2 £«lg 

e0 2 ^^L^^3irato ? nTt^^^ (m 3 (a) ) 0 <fcK, 1 
0 1±C7*H/y7M 10 ^lliL, ^tL^/N^-->^-t-^> 0 
y"£*i£-7* h 1/yX h 1 1 0l,z± *) N^M«ifcffllSc 1 0 3^7^^ U 
As, IkeV, lel5c m" 2 *!^^ * >^At:J: «9 , a^NM^ttfj£ik 
^itl 1 1 ^ffMt^ (0 3 (b) ) o 
[0 0 15] 
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BF2 1. 5 k eV, 1 e 1 5 cm-2gS^)>f ^Pl^tl 

1 2 tj&m-t&o isk±izx t) LDDm^m^-t^um^m^iL^m 

mi 1 K 112 (El 4 (a) ) „ 7tH/y'XH10' *l!fc*Lfc|fe 

, flli¥2 0 nrngSOvU n >BMt»| (S i 0 2 ) 1 1 3 TEOS*« 
CVDCJ: ««14&<«IU 3l§fi£#C10fiRil±tzfl|l¥2 0 nmflJROv'J 
(SiN) 1 1 4 £C VD «fc «^t£& (0 4 (b)) 

0 »«$^7t'> 'J n >SHtM 1 1 3 3 1 1 4 * R I E (R 
eactive Ion Etching) ^<0^t£i -y <f- > ^) x-;f>/U, 

IHISfc v 'J n >HfkR 1 1 3 RZfis 'J n >mim 1 1 4 tf>flfJIII£5£-r X n Ki" 
Z> 0 dtU' J: o ->•; >Mfk^ 1 1 4 HSfrtifcS iGey- Hi^f)^* 
(05 (a) ) o 
[0 0 16] 

(H^Lfci/O I: J: ») NI^«ttft««l 1 0 3 O** 
U Pa^ttftffifta«l 02 HP ('J >) , 1 0 k e V, 3 e 1 5 cm 

#fc^t£ffc^** 1 02CO*^-7^^L, NM^Wf^fl^ 10 3 CB, 5keV 
, 3 e 1 5 c m-2fIJtO^ ^->v±A^tf ^<7> t ^Wti^l: R«fi:y 
- MlCHtvffiA^lf^n^o 3I£M§N2 #B^Xi3V>T 1 0 5 0°C, 

1 0#ej9Po®ttfkr--;wS:ffv*, NMS^Jt^MmfUt 1 l 5MPI 
i«M^Wti[TOl 1 6 £^J&-f<5>o -a^NM^MiHfftl 1 lSCKN 
IlDtMWMIl 1 5t±. Pi^^Ktfctt (P7x;i/) 

Z> h v > ^v-x/Ki/^f U ?I^PI^»tM« l l 

2S^PIilM^«ti«l 1 6ti> Nl^^^iit (N^^) \z 

[0 0 17] 
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y K (Elevated) V - X / K V > £ S A L T i> & < , ^Ogft n > 
[0 0 18] 

H177t;MEIl 0 LX m 2 <D%mi<zi% Z^MM (I2^)»J) £ 

EI 7 JtjMIU 1 0 (i. PSMOSf7>y'X^ (PMOSFET ) <7)§^^&£^-ri 
fIMElT^^.o if, v V n Mi 2 0 1 ±C S i G e 1 2 0 2 t: 

$ 1 fjmmm<DNM^%!)W:?&mi&2 0 3 Z^flLirk (EI 7 (a) ) 0 ffi 

7£<Dmmzmm 4 0 0 n mm&n -> ^ >®Htii 204 ^a*^^ ^t-^iii 

it (ST I) (07 (b)) 0 

[0 0 19] 

7 fc#<Z)>f *>&7<i?T o (07 (c) ) o >kK, m 

fti2 0 5 *MmLtz&Kmm.nmmBtv>r- hmm2 0 6 £?mi-& 0 r 

- Mfelf^Off^tCfi, Steffi t LXMjtMRXmikMZ$trfa H 2 

S2>*h 2 ofc^-tr^k l< it cosj;co2 «-#tr^*fflv»i 0 Ztih 
mmtMjtmnfrE.m*. s n*, BMt$ftGeii»7c$*La5fraEJt (ph 2 
/PH2 o^iiPco/pco 2 ) mml, z<Dmmx~mvmit*ft 
% -tuas i o 2 > Geo 2 timm&fc&&^*)\'¥-<r>ftnmzkfrhnz>z. 

[0020] 
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$>&o mm^j±itpu 2 /ph 2 o^nu mm^m. r k mn^m ) 

^iUt^, ^<7>EI 6 K&^X, Ge0 2 <7)¥^7K«7K^i±55-l±ffl^AS:^ 
S i 0 2 ^¥^7K*zK^ffi^i±ffl^B^^^tL^:|EHt;1i^-t-^>55-J±J:bS.D f ^ 
S (° K) i:m : $R~i~Z> LliZ£ *) , S i 0 2 ?5^4'«Iff'i:G e 0 2 
&^M:§l£McTJ-&.r ^ J T"^„ MfeliM^fiS i 0 2 fll^tiltc, 
^mroflS^/i*^-^ F7-f KJH^T a0 2 , ZrO x ^HfO x 

mt Lxm^^mmimit. ±m<vm]Rmit^m*mmLxMj&i-z> ms (a 

) ) o 

[0 0 2 1 ] 

C VD^^fflv^TfllJ? 1 5 0 nmflJt^#lt H H H S i 112 0 7 £i£fftL 
, l^CB, BF 2 f* K-fc?>^-f£ (IU8 (b) ) o 3fcK, 7* M/yX h 
2 0 8 Sr^y" <b LT^I^S i §l£i ;/^>^U ^ISbI, S i ¥- YmM2 0 
7 ^rtf^o 3l£$c£ I * Y h 2 0 8 £P£*-t-& 0 - <?> <h § l^co^g^H 

<£ 'Of^i&^titzY— MfelfM2 0 6(i> G e 0 2 ^ft^Vv* M£*H 

fflv^ti^>H 2 0 2 , H 2 S0 4 Hnn#£7^ r- Mfe«(«^t#ii^^o 

iKmit^X i)S i0 2 co^£^j&LTv^t^^<7)J: 9 %mm&£. (H8 

(C) ) o 

[0 0 2 2] 

#cK, Ml¥2 n mm^mmmitm 2 0 9 *Mtl» (H9 (a) ) o 
7* YUiSX h 2 1 0 £-7;*? t LT, BF 2 1 . 5 e V 1 e 1 5 c m-2jg 

Hi •) LDD fcPflf ft * (H9 (b) ) o &\,z s mW2 0 

nrag^v'J^ifl:! (S i0 2 ) 2 11 ^ TEOS *fflW:C VDCi *) 

««ttA<«ilL, MI? 2 0 nmgS^y'Jnvafti (S i N) 

2 1 2£CVDKJ:i? < itffi L R I E^i'Ci H- b fill: -> 

^>^tm^-t^x^y^->v^n^ (09 (c) ) , ->»; ^>mitm2 1 
2 izmt>titz&&&s i r- hmisi£?#& (mio (a) ) 0 
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^tc, #>i#:&l£2 0 1 tCB 5k eV 3 e 1 5 c m-^mm <?M * >V± A £ 
fir^o C<7)i:^^Wti«2 1 0 £|W|B#K^- hm^2 0 7 \<Zi> 
mifofc&o 5l§^cV>T, N 2 #H$U;i3^T, 1 0 5 0°C, 1 0#fIJtW^14 
ftr--;^^, PM^MMiHIi£2 l 0 core PMi^^g^»t£t5:fW 
2 1 3 ^Mt^ (BIO (b) ) o 
[0 0 2 3] 

T-yF (Elevated) V-X/KU'f > 11^^ ^SALt^< ^ ^O^fTn 
K Sei^f^tTotMOS F7>y'7^^^«o 
[0 0 2 4] 

m, 0fx.tf, S i GeilC, ^i<7)#2g#: N > <j 3 >$HttKO<^£> 

^^^^m'fbii^M^tL^o Mz.l±\ S i G e coMlRMIt^ <£ «9 >. ffl 

mmimtLxs i o 2 ^^^B^^n^^^ffiij^^bmoM^u^tt^^^ 
±t,zr- vmimt lts i o 2 <v&tfftf&2tiz>fz&, r- Ymtmrnzmk 

xm 1 (v^-mmsmtzti, w,2 <D^mmm7tztiz>m%imtK ± 

mmt Lx^%m<D<ktffZf$.zti2>t2£> s y- vm^mfzm&comifc&m^m 

mmm®i<D^^m%mt & ^ , -mr- hm&^m^m.^m&z&z zt&x 
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mi) 

[H2] 

Wo 

[H3] 
[13 4] 

1 C0HM^!l^i3V^Tl^i-^.tlliliMO S h 7 *s *J 7s 9 omfclM. 

[H5] 

*s&9§os& i (DnMM^&^xmw-f&nmmMo sf?> * coxitis 

[0 6] 

v<j n > (Si) -W^-e-H7A (G e) gMb^^¥»«7K^55-BEO^ 
[117] 

^m<vm 2<DnMM^&if &pmMos v ? >i?7 ? (pmosfet ) com^-fr 

[H8] 

*§&m<Dm2<DnMM^&iiz>pmMos h7>z;'7y (pmosfet) om&j] 

[HI9] 

*5%m<D%i 2 vymMM^&lfZ PfMO S h7>y^^ (PMOSFET ) 
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[m i o] 

*%WV>m 2 <n&WMlziHf& P1MO SF7 > * (PMOSFET ) ^Mii^ 

[ill] 

mosfetos i g e y- h*ffifci«iffiBfefkiR«-ittW-r4«3S*^:iao 
[mi 2] 

MOSFETOS i Geft^J^t'- h @MtM^I^1-^>«Jtfi^;[lo 

1 OK 2 0 1- • • y']3 y^fc&U 

1 0 2 • • • PM^^i£^fIit (P^x^) 

1 0 3, 2 0 3- • • NMTOWiHIft (N*i/W) 

104, 2 0 4- • • m^mmm 

1 0 5, 2 0 5- • • v'J 

1 0 6 , 2 0 6- • • h«Ujt 

10 7- • -SiGei 

108, 110, 1 10' , 2 0 8 • • -7thUyXh 

1 0 9, 2 0 9- • • flljggtf fclg 

111... NI^»tMil 

1 1 2, 2 1 0 • • • PMTOWIftiM 

1 1 3 , 2 1 1 •••->>; n >@MfcJ£l 

114, 212- • • is >; rr 

1 1 5, 2 1 3 • • • Niillg^SWSli 

1 1 6 • • • PM®^S^^Mj£t^fIit 

2 0 2- • • S i Gel 

2 0 7- • • s ii {y- hmm 
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